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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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ABSTRACT 


Lake  Jean  Dam:  NDI  I.D.  No.  PA-00570 

Owner:  Commonwealth  of  Pennsylvania, 

Department  of  Environmental  Resources 
(PennDER) 


Pennsylvania 

Luzerne 

Branch  of  Kitchen  Creek 

25  April  1980 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis  indicate  that  the  facility  is  in  good 
condition. 

The  facility  consists  of  a  main  dam  (Lake  Jean  Dam)  and  two 
appurtenant  saddle  dams  (east  and  west  dikes) The  size 
classification  of  the  facility  is  intermediate  and  its 
hazard  classification  is  considered  to  be  high.  In  accord¬ 
ance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  the  facility  is  the  PMF  (Probable  Maximum 
Flood) .  A Results  of  the  hydrologic  and  hydraulic  analysis 
indicate  the  facility  will  pass  and/or  store  about  73  per¬ 
cent  of  the  PMF  prior  to  overtopping  the  east  dike.  Thus, 
based  on  the  screening  criteria  contained  in  the  recommended 
guidelines,  the  spillway  is  considered  to  be  inadequate,  but 
not  seriously  inadequate.  Should  the  saddle  dams  be  regraded 
to  their  design  elevation,  the  spillway  would  then  pass 
floods  in  excess  of  the  PMF  and  would  be  considered  adequate. 

Deficiencies  noted  by  the  inspection  team  included;  1)  a 
poorly  drained,  marshy  area  below  the  left  downstream  toe  of 
Lake  Jean  Dam;  2)  embankment  crests  below  design  elevation 
associated  with  the  east  and  west  dikes;  3)  lack  of  provi¬ 
sions  for  the  regular  maintenance  of  the  east  and  west  dikes 
and  the  inclusion  of  neither  structure  in  the  formal  emer- 
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I.AKE  JEAN  DAM  -  NDI  No.  PA  00570 

gency  warning  system  prepared  for  Lake  Jean  Dam. 

It  is  recommended  that  the  owner  immediately: 

a.  Drain  the  marshy  area  below  the  left  downstream 
toe  of  Lake  Jean  Dam.  Upon  successful  completion  of  this 
task,  the  location  and  extent  of  seepage  (if  any)  at  the 
embankment- left  abutment  contact  should  be  visually  assessed 
and  subsequently  monitored  on  a  regular  basis,  noting  any 
turbidity  and/or  changes  in  rate  of  flow. 

b.  Survey  and  regrade  the  crests  of  both  the  east  and 
west  dikes  and  restore  them  to  their  original  design  eleva¬ 
tions. 

c.  Develop  formal  manuals  of  operation  and  mainte¬ 
nance  to  ensure  the  continued  proper  care  of  the  facility. 
Included  in  these  manuals  should  be  provisions  for  the 
regular  scheduled  maintenance  of  the  east  and  west  dikes. 

d.  Revise  the  present  formal  warning  system  to 
include  both  dikes  and  their  respective  downstream  reaches. 


GAI  Consultants,  Inc. 


Bernard  M.  Mihalciou,  P.E. 


Approved  by: 


....  d. 


«lMES  w.  peck 

olonel,  Corps  of  Engineers 
[strict  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LAKE  JEAN  DAM 

NDI#  PA-00570,  PENNDER#  40-16 
SECTION  1 

GENERAL  INFORMATION 


1.0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to 
initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Jean  Dam  is  a  zoned 

earth  embankmen t  approx imately  26  feet  high  and  780  long,  j 

including  spillway.  The  emergency  spillway  is  an  uncon¬ 
trolled,  rectangular,  concrete  and  rock  cut  chute  channel 
located  at  the  right  abutment.  The  crest  of  the  spillway  is 
20  feet  long  and  is  spanned  by  a  concrete  bridge  which 
supports  a  portion  of  the  bituminous  roadway  that  covers  the 
embankment  crest.  Drawdown  capability  is  provided  by  means 
of  a  30-inch  diameter  cast  iron  blowoff  pipe  controlled  at 
the  inlet  by  a  30-inch  diameter  sluice  gate.  The  sluice 
gate  control  mechanism  is  situated  atop  a  concrete  control 
tower  located  along  the  upstream  embankment  slope  about 
400  feet  from  the  right  abutment. 

Lake  Jean  Dam  is  the  largest  of  three  embankments  which 
impound  the  waters  of  Lake  Jean.  The  two  smaller  earth  and 
rockfill  dams,  located  at  opposite  ends  of  the  lake  (see 
Figure  1),  are  referred  to  as  the  east  and  west  dikes, 
respectively,  in  Figure  2. 

b.  Location.  Lake  Jean  Dam  is  located  on  a  branch  of 
Kitchen  Creek  in  Fairmont  Township,  Luzerne  County,  Pennsyl¬ 
vania.  The  facility  is  contained  within  Ricketts  Glen  State 
Park,  near  Pennsylvania  Routes  118  and  487,  about  four  miles 
north  of  Red  Rock,  Pennsylvania.  A  natural  lake  named 
Ganoga  Lake  is  situated  less  than  two  miles  upstream  on  a 
tributary  to  the  northwest  of  Lake  Jean.  The  dam,  reservoir, 
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and  watershed  are  contained  within  the  Red  Rock,  Pennsylvania, 
U.S.G.S.  7.5  minute  topographic  quadrangle  (see  Figure  1, 
Appendix  E) .  The  coordinates  of  the  dam  are  N41°  21.1'  and 
W76°  18.0* . 

c.  Size  Classification.  Intermediate  (26  feet  high, 
3990  acre-feet  storage  capacity  at  top  of  dam)  . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Commonwealth  of  Pennsylvania 

Office  of  Resources  Management 
Department  of  Environmental  Resources 
P.0.  Box  1467 

Harrisburg,  Pennsylvania  17120 

f.  Purpose .  Recreation. 

g.  Historical  Data.  Lake  Jean  Dam  was  constructed 
for  the  State  of  Pennsylvania  in  1949-1950  as  a  recreational 
facility  for  Ricketts  Glen  State  Park.  The  facility  was 
designed  by  Knappen,  Tippetts,  Abbett  Engineering  Company  of 
New  York,  New  York  and  was  constructed  by  the  Marshall 
Construction  Company  of  Harrisburg,  Pennsylvania.  No  major 
modifications  have  been  made  to  the  facility  subsequent  to 
its  completion. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  3.0 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  = 

1420  cfs  (see  Appendix  D,  Sheet  10) . 

c.  Elevation  (feet  above  mean  sea  level) .  The  following 
elevations  were  obtained  from  available  drawings  and  through 
field  measurements  that  were  based  on  the  elevation  of  the 
emergency  spillway  crest  at  2220.0  feet  (see  Appendix  D, 

Sheet  1) . 


Top  of 

Dam 

2229.0 

2228.9 

(design) . 
(field) . 

Top  of 

West 

Dike 

2229.0 

2228.0 

(design) . 
(field) . 

Top  of 

East 

Dike 

2229.0 

2227.0 

(design) . 
(field) . 
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Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


Not  known. 

2222.4  (June,  1972). 
2220.0 
2220.0 
2204.0 
2203.1 

2204  (estimate) . 

Not  known. 


Reservoir  Length  (feet). 

Top  of  Dam 
Normal  Pool 

Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

Reservoir  Surface  (acres) . 


Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 

Dam. 

Type 


10700 

10500 


3990 

1400 

Not  known. 


337 

245 

Not  known. 


Zoned  earth  and 
rockfill. 


Length 


Height 


Top  Width 


760  feet  (excluding 
spillway) . 

26  feet  (field 
measured;  outlet 
invert  to  embankment 
crest) . 

30  feet  (design) . 

26  feet  (field) . 

1. 75H: IV 

1. 75H; IV 

Rolled  earth  core 
flanked  by  thin 
gravel  filters  and 
outer  shells  con- 


Upstream  Slope 
Downstream  Slope 
Zoning 


Impervious  Core 


Grout  Curtain 


Diversion  Canal  and 
Regulating  Tunnels. 

Spillway. 

Type 

Crest  Elevation 
Crest  Length 
Outlet  Conduit. 

Type 

Length 

Closure  and  Regulating 
Facilities 


sisting  of  rockfill 
(see  Figure  5) . 

Figure  5  indicates 
embankment  has  a 
central  core  section 
comprised  of  rolled 
earth.  A  trape¬ 
zoidal  shaped  cutoff 
trench  and  small 
concrete  cutoff  wall 
are  also  shown. 
Materials  specifica¬ 
tions  are  not 
available. 

Drawings  (see  Fig¬ 
ure  4 )  indicate 
grout  curtain  along 
centerline  of  dam. 

No  details  or  grout¬ 
ing  records  are 
available. 


None. 


Uncontrolled, 
rectangular,  concrete 
and  rock  cut  chute 
channel  located  at 
the  right  abutment. 

2220.0  feet. 

20  feet. 


30- inch  diameter 
C.I.P.  encased  by 
concrete  in  trench 
cut  int(S»  rock. 

145  feet. 


Control  is  provided 
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via  30-inch  diameter 
sluice  gate  at  the 
inlet.  Operation  is 
from  atop  the  con¬ 
crete  control  tower. 

Control  tower  is 
accessible  by  boat 
at  normal  pool 
level. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
data,  calculations,  or  formal  design  reports  are  available. 
Limited  data  pertaining  to  the  design  features  of  Lake  Jean 
Dam  are  contained  within  PennDER  files  in  the  form  of  design 
drawings,  construction  cost  estimates,  state  inspection 
reports,  dated  photographs,  and  miscellaneous  correspondence. 
An  engineer's  report  is  referenced  but  not  contained  in 
PennDER  files. 

b.  Design  Features. 

1.  Embankment .  Information  contained  in  PennDER 
files  indicates  the  embankment  is  a  combination  earth  and 
rockfill  structure.  Pertinent  embankment  details  are  pre¬ 
sented  in  Figures  4  and  5.  The  main  embankment  section 
consists  of  a  rolled  earth  core  10  feet  wide  at  the  top  with 
1H:1V  side  slopes.  The  earth  core  is  flanked,  both  upstream 
and  downstream,  by  18-inch  thick  gravel  filters  that  are,  in 
turn,  covered  with  rockfill  which  comprises  the  embankment 
outer  shells.  A  trapezoidal  shaped  cutoff  trench  is  pro¬ 
vided  along  the  embankment  centerline.  The  trench  is  16  feet 
wide  at  the  base  and  has  1H:1V  side  slopes.  A  small  con¬ 
crete  cutoff  wall  is  constructed  along  the  centerline  of  a 
portion  of  the  cutoff  trench  approximately  between  Sta¬ 
tions  4+00  and  6+70  The  cutoff  wall  is  1.5  feet  wide  at  the 
top,  5  feet  high,  and  extends  3  feet  into  rock.  A  grout 
curtain  along  the  embankment  centerline,  with  limits  to  have 
been  field  determined,  is  also  indicated.  The  embankment 
crest  is  topped  by  a  bituminous  roadway  to  protect  it  from 
heavy  vehicular  use. 

2.  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  an  uncontrolled 
rectangular,  concrete  and  rock  cut  chute  channel  located  at 
the  right  abutment.  There  are  three  distinct  portions  of 
the  spillway;  1)  a  trapezoidal  shaped  approach  channel 
approximately  380  feet  long  which  is  partially  cut  in  rock; 

2)  a  concrete  control  section  about  30  feet  in  length  with  a 
20-foot  long  crest;  and  3)  a  600-foot  long  trapezoidal 
shaped  discharge  channel  cut  into  rock.  The  concrete  con¬ 
trol  section  is  spanned  by  a  concrete  bridge  structure  which 
limits  the  size  of  the  opening  at  the  crest  and  effectively 
creates  an  orifice  flow  condition  at  pool  levels  greater 


than  8  feet  above  normal  pool  (see  Figures  4  and  7) . 


b)  Outlet  Conduit.  The  outlet  conduit  consists 
of  a  30- inch  diameter  cast  iron  pipe  encased  in  concrete  and 
controlled  by  a  30- inch  diameter  sluice  gate  at  the  inlet. 
The  gate  is  housed  at  the  base  of  a  concrete  control  tower 
located  on  the  upstream  embankment  slope  and  is  operated 
from  atop  the  tower  deck.  The  conduit  discharges  at  the 
downstream  embankment  toe  where  it  empties  into  a  concrete 
outlet  structure  and  rock  lined  trapezoidal  shaped  discharge 
channel.  The  original  design  provided  for  discharging  low 
flows  by  means  of  an  8- inch  diameter  gate  valve  located 
several  feet  above  the  sluice  gate  and  operated  independ¬ 
ently  from  atop  the  concrete  control  tower  (see  Figures  4,  5 
and  6) .  This  valve  was  reportedly  plugged  in  1968  and  is  no 
longer  functional. 

c)  East  and  West  Dikes.  Two  small  saddle  dams 
have  been  provided^  by  design ,  across  low  areas  both  east 
and  west  of  the  main  embankment.  The  west  dike  appears 
similar  to  the  cross-section  shown  in  Figure  2;  whereas,  the 
east  dike  has  apparently  been  modified  and  is  somewhat  more 
massive  than  the  section  depicted. 

c.  Specific  Design  Data  and  Criteria.  No  formal 
design  reports,  calculations  or  specific  design  data  are 
available  for  any  aspect  of  this  facility. 


2.2  Construction  Records. 


The  majority  of  information  contained  in  PennDER  files 
was  compiled  during  the  construction  period.  Included  are 
construction  invoices,  semi-monthly  progress  reports  and 
miscellaneous  correspondence.  No  construction  photographs 
are  available. 


2. 3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  the  facility 
are  maintained. 


2.4  Other  Investigations. 

The  facility  is  formally  inspected  on  an  annual  basis 
by  state  representatives  of  the  PennDER,  Division  of  Com¬ 
pleted  Projects.  Results  of  past  inspections,  including 
photographs,  are  available  from  PennDER.  The  marshy  condi¬ 
tion  at  the  left  downstream  toe  of  the  dam  was  assessed  by 
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the  Bureau  of  Engineers  in  1971-72  and  recommendations  to 
install  granular  drains  were  submitted.  To  date  the  recom¬ 
mendations  have  not  been  implemented.  Apart  from  annual 
inspections,  no  other  formal  investigations  have  been  per¬ 
formed. 


2.5  Evaluation. 

The  information  available  is  considered  adequate  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 


a.  General .  The  general  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  in  good  condition. 

b.  Embankment .  The  visual  inspection  indicates  the 
embankment  is  well  maintained  and  in  good  condition.  No 
evidence  of  sloughing ,  erosion,  animal  burrows,  excess 
settlements,  seepage  through  the  embankment  face,  or  signs 
of  maintenance  neglect  were  observed  (see  Photographs  1  and 
2) .  A  large  saturated  area  was  observed  immediately  beyond 
the  downstream  embankment  toe  adjacent  the  left  abutment 
(see  Photograph  4) .  A  small  quick  condition  was  encountered 
at  the  left  abutment- embankment  contact  about  16  feet  below 
the  top  of  the  dam.  This  marshy  area  was  originally  refer¬ 
enced  in  a  state  inspection  report  dated  April  15,  1969  and 
has  apparently  remained  fairly  stable  over  the  last  decade. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  considered  to  be 
in  excellent  condition  (see  Photographs  5  and  6) .  One  minor 
crack  in  the  downstream  training  wall  was  the  only  evidence 
of  exterior  deterioration  observed. 

2.  Outlet  Conduit.  The  outlet  conduit  is  re¬ 
portedly  functional  and  considered  to  be  in  good  condition. 

No  evidence  of  surface  deterioration  of  the  concrete  control 
tower  or  excessive  corrosion  of  the  operating  mechanism  was 
observed  (see  Photograph  3) . 

3.  East  and  West  Dikes.  The  two  saddle  dams 
associated  with  Lake  Jean  Dam  are  considered  to  be  in  fair 
condition.  Tree  growth  along  the  downstream  toe  of  each 
embankment  indicates  inadequate  maintenance  of  these  facili¬ 
ties.  Field  measurements  indicate  the  west  dike  (see 
Photograph  7)  is  about  1-foot  below  its  design  top  of  em¬ 
bankment  elevation  (2229.0)  while  the  east  dike  (see  Photo¬ 
graph  8)  is  approximately  2  feet  low.  The  design  top  of 
embankment  elevation  is  common  for  both  dikes  and  the  main 
embankment. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  gentle  to  moderate  slopes  that 
are  heavily  forested.  No  signs  of  slope  distress  were 
observed. 
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e.  Downstream  Channel.  Discharge  from  Lake  Jean  Dam 
flows  for  several  thousand  feet  through  a  relatively  flat 
and  broad  valley.  The  area  is  the  former  site  of  Lake  Rose 
whose  dam  was  breached  in  the  early  1970's.  At  a  distance 
less  than  1-mile  downstream  of  the  embankment,  the  stream 
flows  into  Ganoga  Glen,  a  steep,  narrow  valley  with  steep 
confining  slopes.  About  1-mile  into  the  glen,  the  stream 
merges  with  Kitchen  Creek  which  flows  almost  due  south. 
Between  five  and  seven  miles  downstream  of  the  embankment 
five  homes  are  located  sufficiently  near  the  stream  that 
they  could  be  affected  by  an  embankment  breach.  It  is 
estimated  that  between  10  and  20  persons  inhabit  these  five 
homes  and  that  more  than  a  few  lives  could  be  lost  from 
large  discharges  associated  with  a  failure  of  the  dam. 
Consequently,  the  hazard  classification  of  the  facility  is 
considered  to  be  high. 

The  hazard  classification  must  also  consider,  in  the 
case  of  Lake  Jean  Dam,  the  potential  hazard  in  the  areas 
downstream  of  the  east  and  west  dikes.  The  east  dike  shares 
a  common  downs tream  channel  with  the  main  dam,  once  it 
merges  with  Kitchen  Creek,  at  a  distance  of  about  2  miles 
below  the  dike.  The  west  dike,  however,  would  discharge 
into  Big  Run,  if  breached.  Big  Run  flows  through  a  steep, 
narrow  valley  and  through  the  outskirts  of  the  populated 
communities  of  Central  and  Jamison  City,  Pennsylvania.  As  a 
result,  it  is  apparent  that  a  sudden  breach  of  either  dike, 
independent  of  a  breach  of  Lake  Jean,  could  result  in  ex¬ 
tensive  property  damage  and  possibly  loss  of  life. 


3.2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to 
be  in  good  condition.  For  the  most  part  the  facility  and 
its  appurtenances  are  well  maintained;  however,  it  is 
apparent  that  the  east  and  west  dikes  are  not  as  well  main¬ 
tained  as  Lake  Jean  Dam.  Since  all  three  structures  present 
a  potential  threat  to  the  downstream  populace,  it  is  be¬ 
lieved  that  care  for  each  should  be  equally  established. 
Specific  deficiencies  noted  by  the  inspection  team  include  a 
large  saturated  area  immediately  below  the  downstream  main 
embankment  toe  adjacent  the  left  abutment,  and  the  excessive¬ 
ly  low  top  of  embankment  elevations  of  both  dikes.  Both 
conditions  require  corrective  action. 


•v  nil- 


j 

!  SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Lake  Jean  Dam  is  essentially  a  self-regulating  facility. 
Excess  inflow  is  automatically  discharged  through  the 
uncontrolled  spillway.  The  outlet  conduit  is  operated  by 
park  personnel  bi-annually  or  as-needed.  No  formal  operating 
manuals  are  associated  with  the  facility. 


4. 2  Maintenance  of  Dam. 

The  facility  is  well  maintained,  but,  on  an  unscheduled 
basis.  Most  major  maintenance  is  performed  either  just 
prior  to  or  immediately  after  the  summer  park  season.  No 
formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 
See  Section  4 . 2  above . 


4.4  Warning  System. 

A  formal  written  plan  entitled  "Emergency  Operation  and 
Warning  System,  Lake  Jean  Dam"  has  been  recently  developed 
by  the  state  and  is  available  from  the  PennDER  and  at  the 
park  office.  The  plan  makes  no  provisions  for  the  emergency 
observation  of  either  the  east  or  west  dike  nor  does  it 
provide  for  warning  downstream  residents  below  the  dikes  in 
case  emergency  conditions  develop  at  either  location. 


4.5  Evaluation. 

Lake  Jean  Dam  has  a  history  of  adequate  maintenance  and 
operation.  Formal  manuals  of  operation  and  maintenance  are, 
nevertheless,  recommended  to  ensure  the  continued  proper 
care  and  operation  of  the  facility.  Included  in  these 
manuals  should  be  provisions  for  the  regular  maintenance  of 
the  east  and  west  dikes.  In  addition,  the  present  warning 
system  should  be  revised  to  include  both  dikes  and  their 
respective  downstream  reaches. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  formal  design  reports ,  calculations,  or  design  data 
are  available  for  any  aspect  of  this  facility. 


5. 2  Experience  Data. 

Information  obtained  from  the  park  superintendent 
indicate  that  the  largest  recorded  floods  at  Lake  Jean  Dam 
occured  in  June  1972  and  October  1975  when  pool  levels  were 
2.4  and  1.6  feet  above  the  spillway  crest,  respectively. 

The  facility  reportedly  functioned  adequately  during  the 
events  and  no  significant  damage  was  sustained. 


5. 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  function  satis¬ 
factorily  during  a  flood  event,  within  the  limits  of  its 
design  capacity.  Field  measurements  indicated  that  the 
crests  of  the  east  and  west  dikes  were  below  design  eleva¬ 
tion  by  about  two  and  one  foot,  respectively,  thus  reducing 
the  freeboard  available  for  the  main  dam  spillway. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army, 

Corps  of  Engineers,  Baltimore  District,  for  Phase  I  Hydrologic 
and  Hydraulic  Evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  D. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Lake  Jean  Dam  is 
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the  PMF  (Probable  Maximum  Flood) .  This  classification  is 
based  on  the  relative  size  of  the  dam  (intermediate) ,  and 
the  potential  hazard  of  dam  failure  to  downstream  develop¬ 
ments  (high) . 

b.  Results  of  Analysis.  Lake  Jean  Dam  was  evaluated 
under  near  normal  operating  conditions.  That  is,  the  reser¬ 
voir  was  initially  at  its  normal  pool  or  spillway  elevation 
of  2220.0  feet,  with  the  spillway  weir  discharging  freely. 

The  outlet  conduit  was  assumed  to  be  non- functional  for  the 
purpose  of  analysis,  since  the  flow  capacity  of  the  conduit 
is  not  such  that  it  would  significantly  increase  the  total 
discharge  capabilities  of  the  facility.  The  spillway  con¬ 
sists  of  a  rectangular,  concrete  and  rock  cut  chute  channel 
with  discharges  controlled  by  a  broad-crested  weir.  Also 
included  as  part  of  the  analysis  were  the  storage  effects  of 
upstream  Ganoga  Lake.  All  pertinent  engineering  calculations 
relative  to  the  evaluation  of  this  facility  are  provided  in 
Appendix  D. 

The  facility  was  first  analyzed  under  existing  condi¬ 
tions;  that  is,  with  the  west  and  east  dikes  at  elevations 
2228.0  and  2227.0,  respectively,  or  1  to  2  feet  below  the 
design  elevation  of  2229.0.  Overtopping  analysis  (using  the 
Modified  HEC-1  Computer  Program)  indicated  that  the  facility 
can  accommodate  only  about  73  percent  of  the  PMF  (the  SDF) 
prior  to  overtopping  the  east  dike.  Under  PMF  conditions, 
though,  neither  the  west  dike  nor  the  main  embankment  is 
subject  to  overtopping.  The  peak  PMF  inflow  of  about 
7000  cfs  was  substantially  attenuated  by  the  discharge/stor¬ 
age  capabilities  of  the  dam  and  reservoir,  such  that  the 
resulting  PMF  peak  outflow  was  about  2740  cfs.  Under  the 
PMF,  the  east  dike  was  overtopped  for  approximately  7.3  hours, 
with  a  maximum  depth  of  inundation  equal  to  about  0.9  feet 
(see  Appendix  D,  Summary  Input/Output  Sheets,  Sheets  F) . 

The  facility  was  also  analyzed  under  the  assumption 
that  the  east  and  west  dikes  were  brought  up  to  design 
elevation,  or  approximately  to  the  level  of  the  main  embank¬ 
ment.  This  analysis  indicated  that  the  facility  can  accom¬ 
modate  storms  in  excess  of  the  PMF  without  overtopping  of 
the  main  embankment  or  either  of  the  two  dikes.  The  peak 
PMF  inflow  of  about  7000  cfs  was  greatly  attenuated  by  the 
discharge/storage  capabilities  of  the  dam  and  reservoir, 
such  that  the  peak  PMF  outflow  was  only  about  1370  cfs 
(Summary  Input/Output  Sheets,  Sheet  I). 


5. 6  Spillway  Adequacy. 


Although  Lake  Jean  Dam  cannot  accommodate  its  SDF(the 
PMF)  without  overtopping  of  the  east  dike,  the  possible 
downstream  consequences  resulting  from  the  failure  of  the 
dike  were  not  evaluated.  Since  the  facility  can  safely  pass 
a  flood  of  at  least  1/2  PMF  magnitude,  breaching  analysis 
was  not  performed,  in  accordance  with  Corps  directive 
ETL-1110-2-234 .  Thus,  as  Lake  Jean  Dam  cannot  safely  accom¬ 
modate  a  PMF-size  flood,  its  spillway  is  considered  to  be 
inadequate,  but  not  seriously  inadequate.  However,  should 
the  east  and  west  dikes  be  regraded  to  design  elevation,  the 
facility  would  be  capable  of  safely  accommodating  the  SDF, 
and  therefore,  its  spillway  would  be  considered  adequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  appears  to  be  in  good  condition.  The  only 
significant  deficiency  noted  by  the  inspection  team  con¬ 
cerned  the  large  saturated  area  along  the  left  downstream 
embankment  toe.  The  condition  was  originally  reported  by 
state  inspectors  in  1969.  The  water  collects  in  an  area  to 
the  right  (looking  upstream)  of  the  spoil  dump  shown  in 
Figure  4.  Provisions  for  drainage  of  the  area  have  appar¬ 
ently  been  clogged  by  siltation.  It  is  difficult  to  assess 
the  actual  origin  of  the  collected  water  although  it  appears 
likely  to  be  a  combination  of  direct  runoff  from  the  adjoin¬ 
ing  hillside  and  seepage  associated  with  the  embankment  or 
its  foundation.  Consequently,  the  area  should  be  drained 
immediately  and  any  seepage  monitored  regularly  and  assessed. 

b.  Appurtenant  Structures. 

1.  Spillway .  The  spillway  is  considered  to  be 
in  excellent  condition.  No  significant  concrete  deteriora¬ 
tion  was  observed. 

2.  Outlet  Conduit.  The  outlet  conduit  is  con¬ 
sidered  to  be  in  good  condition.  Although  not  operated  in 
the  presence  of  the  inspection  team,  the  mechanism  is  re¬ 
portedly  opened  twice  yearly. 

3.  East  and  West  Dikes.  Visual  observations 
indicate  the  east  and  west  dikes  are  in  fair  condition. 
Excessive  tree  and  brush  growth  along  the  downstream  toe  of 
each  structure  should  be  cut  back  and  provisions  made  for 
the  inclusion  of  both  structures  in  a  regular  schedule  of 
routine  maintenance.  In  addition,  field  measurements  in¬ 
dicate  each  structure  to  be  below  design  crest  elevation, 
thus  reducing  the  freeboard  available  for  the  main  dam 
spillway.  Both  structures  should  be  regraded  to  design 
crest  elevation. 


6.2  Design  and  Construction  Techniques. 


Information  contained  in  PennDER  files  relative  to 
construction  reveals  nothing  that  would  create  suspicion  as 
to  the  integrity  of  the  applied  construction  techniques. 


6. 3  Past  Performance. 

According  to  available 
with  representatives  of  the 
formed  satisfactorily  since 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  may  be 
subject  to  minor  earthquake  induced  dynamic  forces.  As  the 
facility  appears  well  constructed  and  sufficiently  stable, 
it  is  believed  that  it  can  withstand  the  expected  dynamic 
forces;  however,  no  calculations  and/or  investigations  were 
performed  to  confirm  this  opinion. 


correspondence  and  discussions 
owner,  the  facility  has  per- 
its  completion  in  1950. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  suggests  the 
facility  is  in  good  condition. 

The  size  classification  of  the  facility  is  intermediate 
and  its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  is  the  PMF  (Probable 
Maximum  Flood) .  Results  of  the  hydrologic  and  hydraulic 
analysis  indicate  the  facility  will  pass  and/or  store  about 
73  percent  of  the  PMF  prior  to  overtopping  the  east  dike. 
Thus,  based  on  the  screening  criteria  contained  in  the 
recommended  guidelines,  the  spillway  is  considered  to  be 
inadequate,  but  not  seriously  inadequate.  Should  the  saddle 
dams  be  regraded  to  their  design  elevation,  the  spillway 
would  then  pass  floods  in  excess  of  the  PMF  and  would  be 
considered  adequate. 

Deficiencies  noted  by  the  inspection  team  included;  1) 
a  poorly  drained,  marshy  area  below  the  left  downstream  toe 
of  Lake  Jean  Dam;  2)  embankment  crests  below  design  eleva¬ 
tion  associated  with  the  east  and  west  dikes;  3)  lack  of 
provisions  for  the  regular  maintenance  of  the  east  and  west 
dikes  and  the  inclusion  of  neither  structure  in  the  formal 
emergency  warning  system  prepared  for  Lake  Jean  Dam. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency.  The  recommendations  listed  below  should 
be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  deemed  necessary  at  this  time. 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Drain  the  marshy  area  below  the  left  downstream 
toe  of  Lake  Jean  Dam.  Upon  successful  completion  of  this 
task,  the  location  and  extent  of  seepage  (if  any)  at  the 


embankment- left  abutment  contact  should  be  visually  assessed 
and  subsequently  monitored  on  a  regular  basis,  noting  any 
turbidity  and/or  changes  in  rate  of  flow. 

b.  Survey  and  regrade  the  crests  of  both  the  east  and 
west  dikes  and  restore  them  to  their  original  design  eleva¬ 
tions. 

c.  Develop  formal  manuals  of  operation  and  mainte¬ 
nance  to  ensure  the  continued  proper  care  of  the  facility. 
Included  in  these  manuals  should  be  provisions  for  the 
regular  scheduled  maintenance  of  the  east  and  west  dikes. 

d.  Revise  the  present  formal  warning  system  to  include 
both  dikes  and  their  respective  downstream  reaches. 
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RESERVOIR  AREA  AND  DOWNSTREAM  CHANNEL 
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ENGINEERING  DATA  CHECKLIST 


CHECK  LIST 
ENGINEERING  DATA 
PHASE I 


cn 

3 

c 

j:  > 

•H 

■M  r-l 

U 

s: 

0) 

O'  4-> 

0) 

c  c 

c 

•H  5 

•H 

u  s  c 

CT» 

3  1  0 

C 

T3  -H  *H 

w 

E  4J 

T3  3  0 

4J 

01  3  3 

U 

rH  U 

Q) 

■H  »  4J 

A 

CU  3  3 

-Q 

E  4J  C 

< 

0  W  0 

1 

o  id  a 

% 

3 

» 

3  O1  0 

4J  « 

4  HI  Z 

4-1  3 

S  Li 

3  3 

-Q  r-l 

3  u  • 

-Q  **-l 

3  C  3 

■r|  M4 

r-l  0)  O 

Ei 

•H  E  C 

K 

m-i  s  3 

-  W 

3  13 

C  Q 

«  ft  s 

3  C 

w  0 

Q4  C 

1  D  H  fli 

Q4  3 

e  «  n 

3  (L 

G  -W  3 

q 

3  4-1  M 

2  c 

(L  Li  Li 

-H 

(0  0 

>, 

G  Or  O 

JO  TJ 

*r4 

3 

3  (0 

3  C 

B  L  3 

O'  *H 

14  0 

C  3 

G  3 

•H  4J 

■rl  -0  C 

56  c 

(0  3  10 

3  0 

4J  "0  -i 

U  O 

C  3  r-l 

T3 

0  p-4  3  • 

3 

0  0  0  3 

C  L< 

C  3  r-l 

O'  3 

c  h  -h  ,a 

0  E  3 

3  O' 

*H  i— 1 

3  'T 

+4  •  V  -H 

T3  1 

HOC# 

<3 

6  0  3  > 

r-i  1 

C  3 

r-l  (N 

0  Li  10  \ 

rH 

M-l  3  4->  3 

M-l 

C  Q4  Li  Li 

0  3J 

•h  0  3 

3 

C  04 

4J  4J 

M-l  0  3  3 

3  3 

0  L  £ 

3  'O 

4-1  Oi 

N033 

3  * 

4-1  3  3  Ll 

4J  >4 

•h  Li  3  O' 

3  C 

Ll  4->  M  0 

r-l  3 

0  3  O'  4J 

o<  a* 

•r-i  C  0  0 

S  E 

3  0  M  S. 

0  0 

s  o  a  04 

O  O 

w  w 

(0 

X  X  <v 

•H  *H  > 
TS  T3  U 
C  C  P 
<D  d)  O 
Cu  cu 
cu  a  cn 
<  <  c 


*r  vo  nj 

M 

a>  a) 
m  m  a) 

3  o  CP 
O'  O'  U 
•H  *H  <0 

fa  jc 

a 

a>  o)  w 
a>  a)  -h 


5go 

5  Ess 

CL  Q  Q 


*•*  W *'*'  M  'W'WHiWW 


CHECK  LIST 
ENGINEERING  DATA 


i 


CHECK  LIST 
ENGINEERING  DATA 


GAI  CONSULTANTS,  INC. 


CHECK  LIST  NDI  ID  #  00570 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  40-16 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  3.0  square  miles. _  j 

ELEVATION  TOP  NORMAL  POOL:  2220,0  STORAGE  CAPACITY:  1400  acre- feet. 

I 

ELEVATION  TOP  FLOOD  CONTROL  POOL: _ = _ STORAGE  CAPACITY:  -  j 

ELEVATION  MAXIMUM  DESIGN  POOL:_  STORAGE  CAPACITY: _ - 

ELEVATION  TOP  DAM:  2228.9  STORAGE  CAPACITY:  3990  acre-feet. _ 

SPILLWAY  DATA 

I 

CREST  ELEVATION:  2220.0  feet. _ 

TYPE-  Uncontrolled,  rectangular,  concrete  and  rock  cut  chute  channel. 

CREST  LENGTH:  20  feet- _ 

CHANNEL  LENGTH:  1090  feet  (includes  approach  and  discharge  channels)  . 

SPILLOVER  LOCATION:  Right  abutment. _ 

NUMBER  AND  TYPE  OF  GATES:  None. _ 

OUTLET  WORKS 

TYPE:  30-inch  diameter  C.I.P.  encased  in  concrete. _ 

LOCATION:  Approximate  center  of  embankment. _ 

ENTRANCE  INVERTS:  2204.0  feet. _ 

EXIT  INVERTS:  2203.1  feet. _ 

EMERGENCY  DRAWDOWN  FACILITIES:  30-inch  diameter  sluice  gate  at  inlet. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None. 

LOCATION:  _i _ 

RECORDS:  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  feet  over  weir  (June  1972). 
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PHOTOGRAPHS 


LAKE  JEAN  DAM 
PHOTOGRAPH  KEY  MAP 


APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s )  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  dis¬ 
charge  (s),  and  the  maximum  stage (s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph (s)  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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SYDROLCGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASS 


NAME  OF  DAM: 


LAKE  JEAN  DAM 


PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 


22.2  INCHES/ 2 4  HOURS 


STATION 

I 

2 

3 

STATION  DESCRIPTION 

GANOGA  LAKE  ( 5 ) 

LAKE  JEAN 

1  DRAINAGE  AREA  (SQUARE  MILES) 

0.8 

2.2 

CUMULATIVE  DRAINAGE  AREA 

0.8 

3.0 

(SQUARE  MILES) 

ADJUSTMENT  CT  PMF  ?CR 

DRAINAGE  AREA  LOCATION  (%) U 

6  SOURS 

116 

116 

U  HOURS 

126 

126 

24  SOURS 

135 

135 

48  SCURS 

141 

141 

72  scats 

144 

144 

SNIDER  H2DROGRAPH  PARAMETERS 

ZONE  (2) 

13 

13 

Op  (3) 

0.  50 

0.50 

Ct  (3) 

1.85 

1.85 

L’  (MILES)  (4) 

0.6 

1.0 

^  fT 

t  *  C.  (L1 )  (HOURS) 

?  t 

1.36 

1.85 

SPILLWAY  DATA 

CREST  LENGTH  (FEET) 

12 

20 

FRES3CARD  (FEET) 

2.7 

8.9 

(1)H2raairrscscioGCCA2.  report  4o,  u.s.  weather  bureau,  1965. 
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(2'SNTDEt  CCC7CCI2N7S 

'4!-  •  LENGTH  CF  ICNGZST  WATERCOURSE  FRCM  RESERVOIR  INLET  TO  BASIN  DIVIDE. 


(5)  GANOGA  LAKE  IS  A  NATURAL  LAKE,  WITH  A  MAN- MADE  OUTLET  STRUCTURE 
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APPENDIX  f 
GEOLOGY 


Geology . 

Lake  Jean  Dam  is  located  in  Luzerne  County,  in  the 
Allegheny  High  Plateaus  section  of  the  Appalachian  Plateaus 
Province,  north  of  the  Allegheny  Front.  In  this  area  the 
rock  strata  is  nearly  horizontal  in  most  places,  except  for 
a  few  minor  folds.  The  geomorphic  evidence  suggests  the 
region  has  been  base  leveled  or  reduced  to  a  well  defined 
peneplain,  and  then  elevated. 

Glacial  drift  of  at  least  three  Pleistocene  glacial 
stages  is  found  in  this  area,  the  last  being  the  Wisconsin. 
Striae  left  on  bedrock  by  advancing  ice  sheets,  suggest  that 
the  general  direction  of  ice  movement  was  about  S30°W. 

From  the  geologic  profile  and  boring  logs  made  by 
Knappan,  Tippetts,  Abbett  Engineering  Company,  at  the  time 
of  construction,  the  following  information  reveals,  in  part, 
the  subsurface  conditions  along  the  centerline  of  the  dam. 
Glacially  derived  soils,  somewhat  lenticular  in  nature,  and 
consisting  of  silty  sands  and  sandy  silts,  gravel  and  boulders 
range  in  thickness  from  approximately  two  to  35  feet,  thicken¬ 
ing  from  west  to  east.  Bedrock  underlying  these  soils  is 
predominately  a  hard,  gray,  fine  to  coarse  grained  quartzitic 
sandstone,  uniformly  bedded,  with  thin  discolored  joints. 
Lesser  amounts  of  hard,  light  gray  quartzitic,  gravelly 
conglomerate  and  conglomeratic  sandstone  occur.  Thin  seams 
of  soft  to  medium  hard,  gray  to  reddish  shale  occur  infre¬ 
quently. 

It  appears  that  the  contact  between  the  Mauch  Chunk 
Formation  of  Upper  Mississippian  age  and  the  Pocono  Forma¬ 
tion  of  Lower  Mississippian  age,  occurs  approximately  40  feet 
below  the  top  of  the  dam.  The  Pocono  sandstone  disconform- 
ably  underlies  the  Mauch  Chunk  shale,  it  consists  principal¬ 
ly  of  hard  massive  gray  sandstone  and  conglomerate,  with 
generally  thin  and  localized  coal  beds. 
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